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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 07/21/2006. The 
submission is in compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
information disclosure statement is being considered by the examiner. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

3. Claims 1-3, 6-13, 16-17, 23-28, 32-34, 36-37 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Quist et al. (US Patent No. 6,199,018). 

4. With respect to claim 1 , Quist discloses distributed diagnostic system including 

a detecting portion fixed to the rotating or sliding part or the stationary member (see e.g. 
col. 2, lines 12-35) and including at least one vibration system sensor of a vibration 
sensor, a sound sensor, an ultrasonic sensor and an AE sensor; and a temperature 
sensor (see e.g. Fig. 2B, col. 8, lines 20-35 and col. 9, lines 1-18); and a signal 
processing portion for determining a state of the part from a detecting signal outputted 
by the detecting portion (see e.g. col. 8, lines 14-18); wherein the signal processing 
portion determines presence or absence of a abnormality of the part, or presence or 
absence of the abnormality of the part and a degree of a damage based on a 
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combination of a measured result by the vibration system sensor and a measured result 
by the temperature sensor (see e.g. Figs. 9-1 and 9-2 and col. 15, lines 61-67 and col. 
16, lines 1-27). 

5. with respect to claim 2, Quist discloses the invention as claimed including 
measured values by the vibration system sensor and the temperature sensor or rates of 
changes of the measured values over time are calculated at least by once (see e.g. col. 
21, lines 40-65); wherein the signal processing portion includes a abnormality 
determining portion for determining presence or absence of the abnormality, or 
presence or absence of the abnormality determining portion and the degree of the 
damage by comparing the measured values or the rates of the changes with 
predetermined values (see e.g. col. 22, lines 57-67). 

6. With respect to claim 3, Quist discloses the invention as claimed including a 
driving unit for driving the rotating or sliding part (see e.g. col. 23, lines 40-49); detecting 
portion fixed to the part or the stationary member and including at least one of at least 
one vibration system sensor of a vibration sensor, a sound sensor, an ultrasonic 
sensor and an AE sensor; and a temperature sensor (see e.g. Fig. 2B, col., lines 14-67 
and col. 9, lines 1-18); and a signal processing portion for determining a state of the part 
from a detecting signal outputted by the detecting portion (see e.g. col. 8, lines 14-18); 
the signal processing portion diagnoses a abnormality of the part based on the 
detecting signal of a vibration or a temperature by the detecting portion when the part is 
moved by inertia within a predetermined speed zone when a power of the driving unit is 
turned off (see e.g. col. 23, lines 36-66). 
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7. With respect to claims 6-8, Quist discloses the invention as claimed including 
the driving unit is used by repeatedly turning on and off the power of driving unit, 

and the part is movable by inertia when a power of the driving unit is turned off (see e.g. 
col. 23, lines 40-46); a state of moving the part by inertia when a power of the driving 
unit is turned off is detected based on an OFF signal of the driving unit (see e.g. col. 23, 
lines 43-48); a rotational speed sensor for detecting a rotational speed of the driving unit 
(see e.g. col. 27, lines 48-50), wherein the abnormality of the part is diagnosed in 
cooperation with a detecting signal of the rotational speed by the rotational speed 
sensor and the detecting signal of the vibration or the temperature by the detecting 
portion (see e.g. col. 24, lines 8-20). 

8. With respect to claim 9, Quist discloses the invention as claimed including 
comparing and checking portion for comparing a frequency component owing to 
damage of the part calculated based on the rotational speed signal and a frequency 
component of measured data based on the signal detected by the vibration system 
sensor (see e.g. col. 15, lines 32-52); and an abnormality determining portion for 
determining presence or absence of the abnormality of the part and specifying a 
damaged portion (see e.g. col. 17, lines 36-47). 

9. With respect to claim 10, Quist discloses the invention as claimed including a 
filter processing portion for removing an unnecessary frequency band from a signal 
waveform detected by the vibration system sensor (see e.g. Fig. 4); an envelope 
processing portion for detecting an absolute value of the waveform which after being 
subjected to a filter processing transmitted from the filter processing portion (see e.g. 
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Figs. 10A-10B); and a frequency analyzing portion for analyzing a frequency of the 
waveform transmitted from the envelope processing portion (see e.g. col. 21, lines 40- 
58). 

10. With respect to claim 1 1 , Quist discloses the invention as claimed including at 
least one detecting portion for outputting a signal generated from the machine 
equipment as an electric signal (see e.g. Fig. 2B, items 34a-36); and a signal 
processing portion for: analyzing a frequency of a waveform of the electric signal (see 
e.g. col. 8, lines 14-18); sampling a peak of a spectrum larger than a reference value 
calculated based on the spectrum provided by analyzing the frequency (see e.g. Fig. 
14, col. 15, lines 23-31); comparing and checking a frequency between the peaks and a 
frequency component owing to a damage of the part calculated based on a rotational 
speed signal or a moving speed signal (see e.g. col. 15, lines 34-43); and determining 
presence or absence of a abnormality of the part and an abnormal portion based on a 
result of the checking (see e.g. col. 17, lines 36-47). 

1 1 . With respect to claim 12, Quist discloses the invention as claimed including the 
signal processing portion subjects the detected signal to at least one of an amplifying 
processing and a filter processing and the signal processing portion subjects thus 
processed waveform to an envelope processing (see e.g. Fig. 4). 

12. With respect to claim 13, Quist discloses the invention as claimed including at 
least one detecting portion for outputting a signal generated from the machine 
equipment as an electric signal (see e.g. Fig. 2B, items 34a-36); and a signal 
processing portion for determining presence or absence of a abnormality and an 
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abnormal portion of the part based on a frequency of a Shockwave in which a waveform 
of the electric signal per unit time exceeds a threshold, and a rotational speed signal or 
a moving speed signal (see e.g. Figs. 3-4 and col. 14, lines 41-60). 

13. With respect to claim 17, Quist discloses the invention as claimed including at 
least one detecting portion for outputting a signal generated from the machine 
equipment as an electric signal (see e.g. Fig. 2B, items 34a-36); and a signal 
processing portion for: analyzing a frequency of a waveform of the electric signal, 
comparing and checking a frequency component of a measured spectrum data provided 
by analyzing the frequency and a frequency component owing to the part with a 
variable allowable width (see e.g. col. 14, lines 55-67 and col. 15, lines 1-31); and 
determining presence or absence of a abnormality and an abnormal portion of 

the part based on a result of the checking (see e.g. col. 17, lines 36-47). 

14. With respect to claim 23, Quist discloses the invention as claimed including at 
least one detecting portion for outputting a signal generated from the machine 
equipment as an electric signal (see e.g. Fig. 2B, items 34a-36); and a signal 
processing portion for: analyzing a frequency of a waveform of the electric signal (see 
e.g. col. 14, lines 41-54); comparing and checking a frequency component of a 
measured spectrum data provided by analyzing the frequency and a frequency 
component owing to the part (see e.g. col. 15, lines 7-16); and determining presence or 
absence of a abnormality and an abnormal portion of the part based on a result of the 
checking (see e.g. col. 17, lines 36-47); wherein a reference value used for the 
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comparing and checking is calculated based on a limited frequency range of the 
measured spectrum data (see e.g. col. 16, lines 1-22). 

1 5. The claims 32, 34, 36 are method claims that are similar in scope to claims 1 1 , 
23. They are therefore considered rejected for the reasons as set forth above. 

16. With respect to claim 16, Quist discloses the invention as claimed including the 
signal processing is executed when a rotational speed of the part is substantially 
constant (see e.g. col. 4, lines 56-67). 

17. With respect to claims 24, 37, Quist discloses the invention as claimed including 
at least one detecting portion for outputting a signal generated from the machine 
equipment as an electric signal (see e.g. Fig. 2B); a signal processing portion for 
analyzing a frequency of a waveform of the electric signal (see e.g. Fig. 2B, item 28); 
comparing and checking a frequency component of a measured spectrum data provided 
by analyzing the frequency and a frequency component owing to the part (see e.g. col. 
15, lines 32-52); and determining presence or absence of a abnormality and an 
abnormal portion of the part based on a result of the checking (see e.g. col. 16, lines 61- 
65); a storing portion for storing a result of a diagnosis diagnosed by the signal 
processing portion (see e.g. col. 16, lines 23-36); an outputting portion for outputting the 
result of the diagnosis in a predetermined style (see e.g. col. 29, lines 34-50); and a 
report forming portion for forming a report from an outputted result outputted by the 
outputting portion based on at least one program (see e.g. Fig. 13, step 136). 

18. With respect to claims 25-26, Quist discloses the invention as claimed including 
the detecting portion includes an integrated type sensor, in which at least one of the 
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temperature sensor for detecting the temperature of the machine equipment and a 
rotational speed sensor for detecting the rotational speed of the rotating part, is installed 
in a single case in addition to a sensor for detecting a vibration generated from the 
machine equipment (see e.g. Figs. 2A, item 22; 2B); the machine equipment includes a 
bearing constituting the rotating part and a bearing box for fixing the bearing (see e.g. 
col. 8, lines 20-36); wherein the integrated type sensor is fixed to a fat portion of the 
beating box (see e.g. Fig. 2A, item 2A). 

19. With respect to claims 27-28, Quist discloses the invention as claimed including 
data transmitting unit which transmits a result of a determination by the signal 
processing portion (see e.g. col. 7, lines 15-19); a microcomputer which carries out a 
processing by the signal processing portion, and a processing of outputting the result of 
the determination to a control system (see e.g. col. 7, lines 40-52). 

20. With respect to claim 33, Quist discloses the invention as claimed including 
detecting a signal generated from the machine equipment and outputting the signal as 
an electric signal (see e.g. col. 3, lines 57-65); and detecting presence or absence of a 
abnormality of the part based on a frequency of a Shockwave in which a waveform per a 
unit time period of the electric signal exceeds a threshold and a rotational speed signal 
or a moving speed signal ((see e.g. col. 16, lines 1-22). 

Claim Rejections - 35 USC § 103 

21 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4-5, 20-22, 29-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Quist et al. (US Patent No. 6,199,018). 

22. With respect to claim 4, Quist discloses distributed diagnostic system including a 
driving unit for driving to rotate the part (see e.g. col. 23, lines 40-49); a detecting 
portion fixed to the part or the stationary member and including at least one of: 
at least one of vibration system sensor of a vibration sensor, a sound sensor, an 
ultrasonic sensor and an AE sensor; and a temperature sensor (see e.g. Fig. 2B, col., 
lines 14-67 and col. 9, lines 1-18); and a signal processing portion for determining a 
state of the part from a detecting signal outputted by the detecting portion see e.g. col. 
8, lines 14-18); wherein the signal processing portion diagnosis a abnormality of the part 
based on the detecting signal of a vibration or a temperature by the detecting portion 
when the part is rotated within a rotational speed (see e.g. col. 24, lines 8-20). Quist 
does not clearly disclose the speed zone 100 min" 1 or faster and 1500 min" 1 or slower. 
However, Quist discloses the signal processing portion diagnosis a abnormality of the 
part based on the detecting signal of a vibration or a temperature by the detecting 
portion with the erractic load and speed changes (see e.g. col. 25, lines 32-55, col. 26, 
lines 1-13). Therefore, it would have been obvious to one of the ordinary skill in the art 
at the time the invention was made to run the electric machine at the different speed as 
taught by Quist to detect the abnormal of the part based on the detecting signal of 
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vibration or a temperature on the electric machine in view of their closely related 
structures and the resulting expectation are the same. 

23. With respect to claim 5, Quist discloses the invention as claimed including The 
signal processing portion diagnoses the abnormality of the part based on the detecting 
signal of the vibration or the temperature by the detecting portion when the part is 
rotated by inertia within the rotational speed zone without turning off a power of the 
driving unit (see e.g. col. 26, lines 25-34). 

24. With respect to claims 20-22, Quist discloses the invention as claimed but does 
not clearly disclose the allowable width is increases as the frequency component 
becoming a high frequency component; the allowable width is increases or decreased in 
accordance with a frequency band of the frequency component; the allowable width is 
increased or decreased in accordance with the rotational speed. However, Quist 
discloses the neural network in which a global self-correcting predictive algorithm to 
determine and predict machine operation (see e.g. col. 5, lines 36-45) and the filters 
and FFT to identify the peak frequencies of the electric machine (see e.g. col. 15, lines 
7-31 ). Therefore, it would have been obvious to one of the ordinary skill in the art at the 
time the invention was made to use the neural network, filters and FFT as taught by 
Quist to self-correcting the operating of the electric machine at the different speeds for 
the purpose of being able to recognize and accurately test the rotary machine. 

With respect to claims 29-31 , Quist discloses the invention as claimed but does 
not disclose the machine equipment is a bearing unit for a railway vehicle, a windmill 
and a spindle of a machine tool. However, Quist discloses the rotating machine such as 
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motor (see e.g. col. 1 , lines 1 0-20). Therefore, it would have been obvious to one of the 
ordinary skill in the art at the time the invention was make to use the rotating machine 
as taught by Quist in place of the bearing unit for a railway vehicle, a windmill, and a 
spindle of a machine tool as a matter of obvious engineering choice (see e.g. col. 1 , 
lines 10-33). 



Allowable Subject Matter 

25. Claims 14-15 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

26. The following is a statement of reasons for the indication of allowable subject 
matter: 

27. For claim 14, the reasons of allowable are the signal processing portion subjects 
the waveform of the electric signal to a filter processing and converts the waveform to 
an all time rectified waveform, whenever the waveform exceeding the threshold, the 
signal processing portion makes a waveform which is converted so as to hold the 
waveform at a value exceeding the threshold for a predetermined period of time 
according to the rotational speed signal, and the processing portion informs a possibility 
of bringing about the abnormality in the part according to a number of times in which the 
waveform exceeds the threshold per a predetermined rotational number. 

28. Claims 18, 35 allowed. 

29. The following is an examiner's statement of reasons for allowance: 
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For claim 18, the reasons for allowance are a zone having un upper limit and 
lower limit, both of which are calculated from the rotational speed of the rotating part 
and dimensional specification of the rotating part, is divided into at least one zone, a 
central value in the divided zone is calculated, and the allowable width is set as at least 
a zone having an arbitrary size which is given with respect to the central value, and 
wherein the signal processing portion compares and checks the frequency component 
of the measured spectrum data and the frequency component owing to the rotating part 
at least at each of the allowable width. 

For claim 35, the reasons for allowance are setting at least one allowable width 
such that: a zone having an upper limit and lower limit, both of which are calculated 
from the rotational speed of the rotating part and dimensional specification design of the 
rotating part, is divided into at least one zone, a central value in the divided zone is 
calculated, and the allowable width is set as at least a zone having an arbitrary size 
which is given with respect to the central value; comparing and checking a frequency 
component of a measured spectrum data provided by analyzing the frequency and a 
frequency component owing to the rotating part at each of at least one of the allowable 
width. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HIEN X. VO whose telephone number is (571)272-2282. 
The examiner can normally be reached on M-F (9:00-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew A. Dunn can be reached on (571) 272-2312. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Hien Vo 
05/10/10 



Drew A. Dunn 
/Drew A. Dunn/ 
Supervisory Patent Examiner, Art Unit 2863 



